A Ad dd dr re es ss s f fo or r c co or rr re es sp po on nd de en nc ce e: : Prof. Henryk Witmanowski MD, PhD, Department of Plastic, Reconstructive and Aesthetic Surgery, Nicolaus Copernicus University, Collegium Medicum, 9 M. Original paper A b s t r a c t I In nt tr ro od du uc ct ti io on n: : Tuberosity of the nose is a slow, progressive, gentle process, leading to distortion and dysfunction of the nose. Underlying the change is perifollicular hypertrophy of the sebaceous glands, fibrous tissue proliferation and vascular changes of telangiectasia type. It is believed that it is the final stage of rosacea. A Ai im m: : To evaluate the effectiveness of surgical treatment using the method of tangential shear, based on a medical examination and subjective assessment of the effects of treatment by the patient. M Ma at te er ri ia al l a an nd d m me et th ho od ds s: : In the years 1998 to 2008 nine patients with moderate degree of rhinophyma were treated surgically by tangential shear, followed by electrocoagulation. The results were assessed according to a 4-point scale as very good, good, fair and poor. We evaluated the presence of postoperative complications (bleeding, infection, or other), healing time, the shape of the nose (size and symmetry), improved patency, reduction in the number of inflammatory conditions, widening of the field of view and long-term effects of treatment: disfiguring scars, uneven surface of the nose, nasal deformity and recurrence. R Re es su ul lt ts s: : Among the 9 patients studied in 2 cases a very good result was achieved, in 5 good and in 2 satisfactory; no poor result was observed. Healing took an average of 6 weeks (1-15 weeks). None of the patients had postoperative complications. Seven patients were satisfied with both the size and symmetry of the nose, one unsatisfied with the size and 1 dissatisfied with the symmetry. Following the operation, 1 patient had disfiguring scars, 3 uneven surface of the nose, nasal deformity was observed in 2 cases and there was 1 recurrence. Of the 2 patients with a satisfactory result, 1 has been re-operated on, while the other was set an additional term of treatment. C Co on nc cl lu us si io on ns s: : Surgical treatment of nasal tuberosity by tangential shear followed by electrocoagulation is effective, and burdened by low rates of complications. To achieve a good aesthetic and functional effect, a very experienced operator is recommended. K Ke ey y w wo or rd ds s: : rhinophyma, nasal tuberosity surgical treatment, rhinophyma treatment effects.
Introduction

H Hi is st to or ry y
The first mention of tuberosity of the nose appeared in the literature of Greek and Arabic already about 2000 BC [1] . The term rhinophyma (from the Greek rhis (nose) and phyma (growth)) was first used by Ferdinand Hebra in 1845 [2] . In the literature we find other terms for the disease: "drunken nose, elephantiasis of the nose, hypertrophic or acne nose, potato like nose" [3] .
E Et ti io ol lo og gy y
Although observed in isolation, tuberosity of the nose is considered to be the final stage of rosacea. Tuberosity of the nose is a slow, progressive, painless, gentle process, leading to distortion and dysfunction of the nose. The underlying change is perifollicular hypertrophy of the seba-ceous glands, fibrous tissue proliferation and extension of the superficial vessels of the skin.
Histopathological evaluation is as in the case of elephantiasis. The histopathological examination reveals perifollicular chronic inflammation, perivascular inflammation of the skin, hair follicle hyperkeratosis, hyperplasia of collagen, and enlargement and swelling of the vessels of the skin, which increases blood flow [2, [4] [5] [6] .
Likely involved in the etiology is human Demodex (D. folliculorum, detected in the hair follicles, and D. brevis, detected in sebaceous glands), which is believed to stimulate the inflammatory process [4] . The disease is more common in Caucasian men, mostly aged 40-60 years, who also get the condition more often than women. It often occurs in the countries of Western Europe, but is extremely rare in Japan [7] . Changes are most often located in the lower half of the nose, but are occasionally observed on the chin, the cheek or ear [7] . Deficiencies of vitamins, especially B group, hot spices, alcohol, and certain medications such as phenytoin [8, 9] can lead to tuberosity. Research by Curnier et al. contradicts the common belief that alcoholism contributes to the development of this disease. In their studies, they have not confirmed this relationship [10] . Predisposing factors are hormonal disorders, as evidenced by the frequent occurrence of rhinophyma in the peri-menopausal period and in women taking birth control pills (6.5), and disorders of the gastrointestinal tract. Mechanical squeezing of blackheads around the bridge of the nose may predispose to the formation of tuberosity.
The process of fibrosis, including related to an excess of tumor growth factor β (TGF-β), has been observed in rhinophyma. There are three forms of TGF-β: 1 and 2, which stimulate fibrosis, and TGF-β3, which inhibits this process. Payne et al. compared the levels of TGF-β1, TGF-β2 and TGF-β3 in the skin of eight patients with rhinophyma and nine treated for some other reason, and found that the patients with rhinophyma have a greater concentration of cytokines TGF-β1 and TGF-β2 [11] . Increased levels of TGF-β2 in patients with rhinophyma were also reported by Pu et al. [12] . Patients with rhinophyma were treated with tamoxifen, causing a reduction in the concentration of TGF-β [13] .
C Ch ha ar ra ac ct te er ri is st ti ic cs s I -slight expansion of blood vessels, II -expansion of individual sebaceous glands, III -nodular lesions in different parts of the nose, IV -nodular changed skin and subcutaneous tissue, overgrown mesh of blood vessels, dilated sebaceous glands within the nose, V -changes similar to those in stage IV but more advanced [17, 18] .
Within the nodular lesions have been observed basalcell or squamous-cell carcinoma (BCC, SCC), and even sarcoma (angiosarcoma) [19] [20] [21] [22] , so it is recommended to perform histopathological examination, in each case of operated tuberosity [15] . There was also described a case of amyloidosis, a complication of rhinophyma [23] . Blepharitis, conjunctivitis, iritis, and corneal complications may be observed in the course of tuberosity [24] . Despite many studies, the etiology and pathogenesis still remain unclear.
T Tr re ea at tm me en nt t Functional disorders and aesthetic issues are the cause of presentation of patients. The method of choice is surgical treatment [25] , consisting usually of tuberosity scalpel cutting or complete excision and covering the wound with a skin graft [26] .
The recommended method is to cut with a knife followed by dermabrasion [27] . Bogetti et al. believe that the best method is a combination of cut and bipolar electrocoagulation and the local administration of epinephrine to reduce bleeding [28] . The use of gelatin-thrombin mixture may reduce bleeding [29] . Treatment with laser (argon, Nd:YAG and CO 2 ) can be used in patients not eligible for conventional surgery. The advantages of laser therapy include short healing time [9, 30] . Very good aesthetic results also were observed after using electrocautery, cryotherapy or dermatome Goulian's [31] [32] [33] . Attempts were made at conservative treatment such as tamoxifen, but surgery remains the treatment of choice [13, 34, 35] (Figures 1-3 ).
Aim
To evaluate the effectiveness of surgical treatment by tangential shear, based on a medical examination and subjective survey-based assessment of the long-term effects of treatment by the patient. The work is based on examples of patients who underwent surgical treatment at the Department of Plastic, Reconstructive and Aesthetic Surgery, Medical University of Lodz, because of tuberosity of the nose in the years 1998 to 2008.
Material and methods
In 1998-2008 the Department of Plastic Surgery treated 9 patients with rhinophyma with the tangential shear method followed by electrocoagulation. Age of patients ranged from 45 to 83 years. Patients volunteered for aesthetic reasons, in some cases also because of dysfunction. All patients were previously treated dermatologically due to rosacea. Before surgery, all patients were cured of any infections that may have complicated the operated nose, as well as other infections of the face and mouth. The procedure was performed under local anesthesia (lidocaine with noradrenaline). Patients scheduled for surgery underwent simple shear (decortication) with electrocoagulation of bleeding vessels, and post-operative wound compression dressing with ointment. 
Results
The results of surgery were evaluated on the basis of the medical examination and questionnaires filled out by them (at least 6 months after surgery). Taking into account the patients' subjective evaluation, the results were evaluated according to the four-level scale ratings:
• very good result -no visible signs of surgery, the patient is satisfied with the cosmetic effect,
• good result -slight traces of the operation, the patient is satisfied with the cosmetic effect, • satisfactory result -visible scars or abnormal shape of the nose, the patient is satisfied, • poor result -post-operative complications, poor cosmetic result, the patient is unsatisfied (Tables 1-3 ).
Discussion
Among the 9 patients studied 2 achieved a very good result, 5 good and 2 satisfactory, with no poor result. Healing took an average of 6 weeks (1-15 weeks) . None of the patients had postoperative complications. Seven patients were satisfied with both the size and symmetry of the nose, one unhappy with the size and 1 dissatisfied with the symmetry. Following the operation, one patient had disfiguring scars, there were uneven surfaces in 3 pa tients, nasal deformity in 2 and in one recurrence. Of the 2 patients with a satisfactory result, 1 has been reoperated on, while the other was set an additional term of treatment.
Treatment of tuberosity of the nose is not causal treatment as the etiology of the disease remains unknown. The method of choice is surgery, consisting of the partial removal of the altered tissue, sparing skin appendages (hair follicles) that are later the focus of epithelialization. Recovery from the surgery usually takes about 2 weeks. Removal of the appendages can lead to distortions, difficult to correct, particularly in the wings and tip of the nose [36] . In treatment of major changes complete excision with application of intermediate or full thickness skin grafts is helpful. The results of the operation are sometimes unsatisfactory due to erythema, which makes the transplant look like a bright spot [26, 37] . In treatment of tuberosity, cryosurgery, electrosurgery [29, 30, 38, 39] , water knife [40, 41] or lasers [40, 41, 43] can be used. Gjuric and Rettinger compared laser therapy with electrosurgery. No significant difference was found; the only advantage of the laser was less bleeding during surgery and more comfortable postoperative course [33] . Simultaneous use of both methods simultaneously in the same patient on opposite sides of the nose in the initial phase of wound healing caused no significant differences after the treatment. After 1 year a slight scarring after electrosurgery was found, but other differences were not observed [45] . Laser treatment takes more time, is more complicated, requiring expensive equipment, greater outlay, and the treatment results are comparable with other methods [32] . Rex et al., using the method of laser and electroresection, observed similar efficacy of the two of them, at a much lower cost of electrocautery [46] .
Conclusions
Based on our own observations, we believe that surgical treatment of nasal tuberosity by tangential shear followed by electrocoagulation is effective, and burdened by low rates of complications. High experience of the surgeon is necessary to obtain good aesthetic and functional results. 
